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Description 

A. Background of the invention 
5 A(1J Field of the jn vent ion 

The invention relates to a system comprising one or more transmitters and receivers for the transmission 
of messages. The system is particularly intended as a remote control system for setting a variety of functions 
of one or more apparatus each comprising such a receiver for this purpose. 
10 Such a system will hereinafter be referred to as RC system, a transmitter used therein will be referred to 
as RC transmitter and a receiver will be referred to as RC receiver. 

It is to be noted that an apparatus may herein be understood to mean a TV receiver, a video recorder, a 
teletext decoder, an audio amplifier, an audio tuner, a luminaire, a door, etc. 

15 A(2)_Descnption_of the prior art 

In a remote control system the RC transmitter is provided with a message generator which upon request 
delivers a message in the form of a series of pulses. For the transmitting of such a series of pulses an infrared 
modulation circuit is provided which comprises an infrared LED whose emitted infrared light is modulated by 
20 these pulses. 

More particularly, each message comprises an address word indicating for which apparatus the message 
is intended and a command word indicating which function of the selected apparatus must be set and to which 
value it must be set. Address word and command word combined are unique for the message to be transmitted. 
The RC receiver is provided with an infrared demodulation circuit comprising an infrared photodiode. It 
25 converts received infrared light into an electric signal which is a rough version of the transmitted message. 
This signal is applied to a signal processing circuit for generating a stylized version of the message, that is to 
say, a version whose form corresponds to the original message, hence with clearly defined pulses. 

Embodiments of the above-mentioned RC transmitters and RC receivers have been extensively described 
in the References 1, 2 and 3. As indicated in these References, the command word and address word in each 
30 message is usually preceded by one or more auxiliary pulses such as, for example, a starting pulse. In Ref- 
erence 3 it is also proposed to transmit a wake-up pulse preceding the starting pulse. Unfortunately, its purpose 
is not revealed in this publication. 

The RC transmitters and RC receivers described in the said References are eminently suitable in practice, 
at least if they are used in a so-called one way RC system. This is an RC system with a central RC transmitter 
35 and, remote therefrom, a plurality of local RC receivers. The central RC transmitter forms part of a hand-held 
unit and is battery-fed, whilst each local RC receiver forms part of an apparatus to be operated and is usually 
fed from the mains. 

In recent years apparatus to be operated have increasingly been provided with a local RC transmitter so 
that such an apparatus can also transmit messages to either a local RC receiver or to the hand held unit which 

40 is then provided with a central RC receiver. In this way it can be achieved, for example, that in response to a 
message transmitted by the central RC transmitter a local RC transmitter transmits a reply message intended 
for the central RC receiver which processes this reply message and notifies the user, for example, by means 
of a piece of information on a display. 

Such a system is referred to as a two-way remote control system. In addition to the above-described sit- 

45 uation in which the local RC transmitter transmits a message in response to a message received from the cen- 
tral RC transmitter the aim is to provide apparatus with a facility for transmitting messages autonomously. 
Since it is then not known in advance when an apparatus transmits a message, all RC receivers will have to 
be continuously in an operative state. For the currently used RC receivers this implies that approximately 50 
mAh is consumed every 24 hours. This is no drawback for those RC receivers receiving their energy from the 

so mains, but for RC receivers receiving their energy from a battery, such as the central RC receiver in the hand- 
held unit, it is inadmissibly high. In fact, the present-day batteries have an energy content of approximately 
480 mAh so that in a two-way RC system the batteries in the hand held unit will be exhausted after approxi- 
mately one week. This is in contrast to a one-way RC system in which the batteries in the hand-held unit may 
last as long as four years. 

55 

B. Object and summary of the invention 



It is an object of the invention to improve an RC system so as to extend the lifetime of the batteries to a 
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considerable extent, notably in battery-fed RC receivers. 
According to the invention: 
each RC transmitter is of the type transmitting messages which are constituted by a series of pulses 
and the beginning of each message is marked by a wake-up pulse; 
5 at least one of the receivers comprises: 

- a wake-up pulse detection circuit which is coupled to the demodulation circuit and which supplies an 
auxiliary wake up pulse in response to each received wake up pulse; 

- switching means which are coupled to: 

= the signal processing circuit for selectively applying power supply energy 
10 thereto; 

= the wake-up pulse detection circuit for receiving of the auxiliary wake-up pulses; 
said switching means applying the power supply energy to the signal processing circuit after having 
received of an auxiliary wake-up pulse and discontinuing this supply if no auxiliary wake-up pulse 
has been received for a predetermined period. 

15 

C. References 

1. References Low-power remote control IR transmitter and receiver preamplifiers; 
Philips' Electronic Components and Materials; 

20 Technical publication 167 dated 22 March 1985. 

2. Sparsamer Inf rarot Fernbedienungsgeben 
Funk-Technik 37, Vol 9, 1982 pages 380-384. 

3. PCM remote control chips detect transmission errors; 
Electronic Engineering, April 1983, pages 41-47. 

25 4. Microcontrollers and peripherals; 
Philips' Data handbook; 
Integrated Circuits; 

Book IC14 1987, pages 233-265, especially 256 and 257 

30 P. Brief description of the Figures 

Figure 1 shows the format of a message transmitted by RC transmitter and some time diagrams to explain 
the operation of the RC receiver shown in Figure 2. 
Figure 2 shows an RC receiver according to the invention. 
35 Figure 3 shows an RC transmitter and 

Figure 4 shows another embodiment of the modulation circuit used in the RC transmitter of Figure 3. 

E. Explanation of the invention 

40 E(1_) Message format 

In Figure 1 a message to be transmitted from an RC transmitter to an RC receiver is diagrammatically 
shown at A. This message starts with a wake-up pulse WU which is followed after a period t wu by a starting 
pulse ST which in this embodiment is in turn followed by eleven further pulses spaced apart at different dis- 

45 tances and thus defining bits. More particularly, the message comprises a reference bit REF, a so-called toggle 
bit TG, an address word of three address bits SO, S1 , S2 and a command word of six command bits R1 , R2, 
R3, R4, R5, R6. As already stated, the address word indicates the apparatus whose function must be set, whilst 
the command word indicates which function must be set and what this setting must be like. The functions of 
reference bit and toggle bit have been extensively described in Reference 1 and are not important for a good 

50 understanding of the invention. The function of the wake-up pulse WU will be explained in greater detail. How- 
ever, in this respect it is, to be noted that this pulse is preferably distinghuised from the other pulses by its 
energy content. This means that it may be wider than the other pulses, but it is preferably larger, as is indicated 
at A in Figure 1. 

As has been stated, the spaces between of the eleven further pulses define bits. More particularly, a bit 
55 having the logic value of "0" is defined by the space tw of two consecutive pulses and a bit having the logic 
value of "1 " is defined by the space t^ of two consecutive pulses. These spaces are usually expressed in num- 
bers of clock pulse periods W of a reference clock. Some characteristic values are: 
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5 



clock frequency of reference clock 
clock pulse period of reference clock 
pulse space for logic °0 B 
pulse space for logic "1° 
width of the pulses 
repetition period of a message 





= 32 ps 
= 2240 t 



= 455 kHz 



3392 t 



osc 



osc 



osc 



10 



§R)_RC receiver 

Figure 2 shows an embodiment of an RC receiver suitable for receiving of messages of the format as in- 
dicated at A in Figure 1 . The main feature of this receiver is a signal processing circuit 1 which is commercially 
is available as an IC. 

This embodiment is based on the assumption that this IC circuit is constituted by the TDA 3047 or 3048 so 
that it largely corresponds to the RC receiver extensively described in Reference 1. It is also provided with a 
photo-diode 2. Its cathode is connected via a cut-off filter comprising a resistor R, and a capacitor to the 
positive terminal +U b of a DC power supply source. The anode of photodiode 2 is directly connected to a pin 

20 1 and via a filter circuit and a capacitor C2 to a pin 2 of IC circuit 1 . This filter circuit is constituted by a parallel 
arrangement of a transformer L 1 and a capacitor C3, which parallel arrangement is connected to ground via a 
variable resistor 3. IC circuit 1 thus receives at its pin 2 a rough version of the demodulated messages. It is to 
be noted that photo-diode, filter circuit L 1f C 3 combined constitute an infrared demodulation circuit. 

Variable resistor 3 is constituted by a fixed resistor R 2 which can be short-circuited by means of a switch 

25 31 which is shown only symbolically. This is effected under the control of a control voltage v which is supplied 
by a control voltage output 41 of a control circuit 4 and which can assume the values V 0 and V v If the value 
is V 0 , for example, R 2 is short-circuited, and if it is V 1f R 2 is not short-circuited. This control voltage is also used 
for controlling a switch 5, also shown only symbolically, via which the supply voltage of the DC power supply 
source can be applied to the supply pin 8 of the IC circuit 1 .If more particularly the control voltage v is equal 

30 to V 0 , supply pin 8 receives a supply voltage and the RC receiver is in the operative state. IC circuit 1 now 
operates in the way as described in Reference 1 and supplies from its output pin 9 a stylized version of each 
received message in the form of a data flow comprising the address words and command words. However, if 
the control voltage v is equal to V, , the IC circuit 1 does not receive a supply voltage and R 2 is not short-circuited . 
The RC receiver is now in its rest state. 

35 To bring the RC receiver from the rest state to the operative state, the anode of photo-diode 2 is also con- 
nected to the input of a wake-up pulse detection circuit 6. In the embodiment shown this circuit is constituted 
by an amplifier circuit 61 and a pulse shaper 62. Due to the simple design of this detection circuit 6, it only 
consumes several micro amperes. 

As long as no RC transmitter transmits a message, the control voltage is equal to V, . Consequently resistor 

40 R 2 is in series with the filter circuit L 1( C 3 and by choosing a large value of R 2 , the IC circuit 1 has a very high 
input impedance which is constituted by this resistor R 2 and this filter circuit. Supply pin 8 of IC circuit 1 does 
not receive a supply voltage. The current consumption is now only determined by the consumption of the wake- 
up pulse detection circuit and the control circuit 4 and it does not amount to more than several micro-amperes. 
As soon as an RC transmitter transmits a message of the format as indicated at A in Figure 1, the high 

45 input impedance of circuit 1 causes the current, which will start flowing through the photodiode 2 as a result 
of the received wake-up pulse, to be applied substantially only apply to the wake up pulse detection circuit 6. 
This circuit thereby supplies from its output the auxiliary wake-up pulse indicated at B in Figure 1 , which pulse 
is applied to a so called wake-up input 42 of the control circuit 4. In response thereto a voltage V 0 is applied 
to its control voltage output 41 (see C in Figure 1). Consequently IC circuit 1 receives a supply voltage at its 

so pin 8 and its input impedance will be low due to a short circuit of resistor R 2 so that the pulses following the 
wake-up pulse are completely applied thereto. 

In the embodiment shown the data flow occurring at the output pin 9 of IC circuit 1 is also applied to the 
control circuit 4. It will be assumed that this is performed in such a manner that it can realize a format conversion 
of the received messages in order to transmit these messages in a bus format to the relevant circuits. In the 

55 Figure 2 the output data bus of the control circuit 4 is denoted by I2C. 

A microprocessor could be used as a control circu it. Many commercially available microprocessors are suit- 
able for use in this RC receiver, for example, the microprocessor PCB83 C552 which is marketed by Philips 
and which is described in Reference 4. When using this microprocessor the auxiliary wake up signal is applied 
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to the reset input (pin 15), the data current supplied by IC circuit 1 can be applied to the so-called Interrupt pin 
(pin 26 or 27) and the control voltage v is supplied by an output gate (for example, pin 7). 

The microprocessor operates as follows. If no wake-up pulse has been received for a given period, the 
microcomputer automatically changes the control voltage from V 0 to so that the supply of the supply voltage 
5 to IC circuit 1 is interrupted. If subsequently no further use is made of the microcomputer for a given period, 
it switches automatically to the "power down" mode in which it is essentially inactive. As soon as an auxiliary 
wake-up pulse is received, the microcomputer is reset and in the further course of the programme the control 
voltage v will be changed from V, to V 0 again. 

10 E(3) RC transmitter 

As is shown in Figure 1 the wake up pulse is preferably transmitted with a light intensity (amplitude) which 
is larger than that with which the other pulses defining the message are transmitted. Figures 3 and 4 show 
how this can be realized. 

15 Figure 3 more particularly shows the overall structure of an RC transmitter. The main feature of this trans- 
mitter is a microcomputer 7 which, like the microcomputer 4 in the RC receiver, may be constituted by the PCB 
83 C552. In the embodiment shown this microcomputer receives messages from a keyboard 8 which is con- 
ventionally connected to the microcomputer by means of the gates P 0 and Pi available for this purpose. As 
soon as the depression of a key or a sequence of keys has been signalized, the microcomputer supplies from 

20 its output PWM a corresponding pulse series read from a memory, which series characterizes the previously 
mentioned message. An output gate P, to be selected by the producer supplies a pulse (denoted by WUP) 
which occurs simultaneously with the wake-up pulse in the message and which has approximately the same 
pulse width. Both the pulse series occurring at the output PWM and the pulse WUP are applied to an infrared 
modulation circuit 9. 

25 In the embodiment shown the infrared modulation circuit 9 is constituted by three transistors 900, 901, 
902 (for example BC 369, BC 548, BC 368, respectively), a number of resistors 903 to 907 (for example, of 
3,300 Q, 100 Q, 0.5 5,600 ft, 820 ft, respectively), a plurality of series-arranged LEDs 908 and a diode pair 
909 (for example two diodes of the type B A 317). All these elements are interconnected in the manner as is 
shown in the Figure. This modulation circuit is fed by the power supply voltage +U b via a stabilizing capacitor 

30 C 4 (of, for example, 2000 uF). 

This circuit operates as follows. Whenever a pulse occurs in the pulse series occurring at the output PWM 
of microcomputer 7, the two transistors 900 and 901 are turned on and a current of approximately 0.8 ampere 
flows through the LEDs 908. These LEDs supply IR light with an intensity determined by the current (0.8 A) 
flowing through them throughout the entire duration of this pulse. The current intensity through these LEDs 

35 908 is limited by the value of resistor 905 (in this case 0.5 ft). This resistor 905 is shunted by transistor 902 
which is only turned on during the occurrence of the pulse WUP. In that case resistor 905 is short-circuited so 
that the current through the LEDs 908 increases considerably, resulting in a increase of the intensity of the IR 
light irradiated by these LEDs. 

Another embodiment of an infrared modulation circuit is shown in Figure 4 and denoted by the reference 

40 numeral 9'. It mainly comprises the same components as the infrared modulation circuit 9 of Figure 3 in which 
these components are interconnected substantially in the same manner. However, in this embodiment the 
LEDs 908 are connected to ground via a resistor 910 of, for example, only 0.2 ft, whilst the collector lead of 
transistor 900 is connected to ground via a second plurality of series-arranged LED's 91 1 and transistor 902. 
With this infrared modulation circuit 9' it is achieved that all transistors are turned on and that there are two 

45 infrared circuits irradiating IR light with a large intensity as soon as a wake-up pulse occurs at the output PWM 
of microcomputer 7 (and hence a pulse WUP at output gate P r ). No WUP pulse occurs during the other pulses 
in the pulse series, so that transistor 902 is turned off and the intensity of the irradiated IR light is determined 
by the current through the LEDs 908, which current is limted by resistor 910. 

50 E(4) General remarks 

For a satisfactory operation of the hand-held unit in a two-way remote control system it appears to be ad- 
vantageous in practice if an inhibit signal is generated in the RC receiver immediately after the wake up pulse 
has been received, which inhibit signal ensures that the RC transmitter of the hand-held unit does not transmit 
55 a planned message but waits until the entire incoming message has been decoded. 

It has been stated in the foregoing that the wake-up pulse is preferably distinguished from the other pulses 
in the message by its energy content. This is not necessary. To obtain this distinction it is in principle sufficient 
if the pulse space t^ shown at A in Figure 1 is considerably larger than t w and t^. 
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Claims 

1. A remote control system comprising a plurality of transmitters and a plurality of receivers for the trans- 
mission of messages, in which system each transmitter comprises : 

5 - means for generating messages, each message comprising a series of pulses and the beginning of 

each message being marked by a wake-up pulse; 

- a modulation circuit for modulating the messages on a carrier signal; 

- each receiver comprises: 

- a demodulation circuit for demodulating the received carrier signal and for generating a rough version 
10 of each transmitted message; 

- a signal processing circuit fed by power supply energy and being coupled to the demodulation circuit 
for receiving of the rough versions of messages and for generating a stylized version of each mes- 
sage; 

at least one of the receivers also comprising: 
15 - a wake-up pulse detection circuit coupled to the demodulation circuit and supplying an auxiliary wake 

up pulse in response to each received wake up pulse; 

- switching means coupled to: 

= the signal processing circuit for selectively applying power supply energy thereto; 
= the wake-up pulse detection circuit for receiving the auxiliary wake up pulses; 
20 said switching means applying the power supply energy to the signal processing circuit after having 

received of an auxiliary wake-up pulse and discontinuing said supply if no auxiliary wake-up pulse 
has been received for a predetermined period. 

2. A remote control system as claimed in Claim 1 , in which the wake-up pulse is distinguished from the other 
25 pulses in the series by its energy content. 

3. A remote control system as claimed in Claim 1 , in which the wake-up pulse is distinguished from the other 
pulses in the series by its amplitude. 

^ 4. A receiver for use in a remote control system as claimed in Claim 1 , comprising: 

- a demodulation circuit for demodulating a received carrier signal and for generating a rough version 
of each transmitted message; 

- a signal processing circuit supplied by power supply energy coupled to demodulation circuit for re- 
ceiving the rough versions of messages and for generating a stylized version of each message; 

35 - a wake-up pulse detection circuit coupled to the demodulation circuit and supplying an auxiliary 

wake-up pulse in response to each received wake-up pulse 

- switching means coupled to: 

= the signal processing circuit for selectively applying power supply energy 
thereto; 

^ = the wake-up pulse detection circuit for receiving the auxiliary wake-up pulses; 

said switching means applying the power supply energy to the signal processing circuit after having 
received of an auxiliary wake-up pulse and discontinuing said supply if no auxiliary wake-up pulse 
has been received for a predetermined period. 



Patentanspruche 

1. FernbedienungssystemmiteinerAnzahl Sender nund EmpfangernzurUbertragung von Nachrichten, wo- 
bei in diesem System jeder Sender die nachfolgenden Elemente aufweist 

- Mittel zum Erzeugen von Nachrichten, wobei jede Nachricht eine Reihe von Impulsen aufweist und 
der Anfang jeder Nachricht dutch ein Erwachungsimpuls markiert ist; 

- eine Modulationsschaltung zum Modulieren der Nachricht auf einem tragersignal; 

- wobei jeder Empfanger die nacjfolgenden Elemente aufweist 

- eine Demodulationsschaltung zum Demodulieren des empfangenen TrSgersignals und zum Erzeu- 
gen einer groben Version jeder ubertragenen Nachricht; 

- eine Signalverarbeitungsschaltung, gespeist durch Speiseenergie und gekoppelt mit der Demodu- 
lationsschaltung zum Empfangen der groben Versionen van Nachrichten und zum Erzeugen einer 
stilierten Version jeder Nachricht; 
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wobei wenigstens einer der Empfanger ebenfalls die nachfolgenden Etemente auf weist: 

- eine Erwachungsimpulsdetektionsschaltung, die mit der Demodulationsschaltung gekoppelt ist und 
in Antwort auf jeden empfangenen Erwachungsimpuls einen Hilfserwachungsimpuls liefert; 

- Schaltmittel, die mit den nachfolgenden Elementen gekoppelt sind: 

s = der Signalverarbeitungsschaltung, die seiektiv derselben Spet- sung zufuhrt; 

= der Erwachungsimpulsdetektionsschaltung zum Empfangen der Hilfeerwachungsimpulse; 
wobei diese Schaltmittel die Speiseenergie der Signalverarbeitungsschaltung zufuhren, nachdem 
ein Hilfserwachungsimpuls empfangen worden ist und diese Zufuhrung beendet, wenn wahrend ei- 
ner vorbestimmten Zeitperiode kein Hilfserwachungsimpuls empfangen worden ist 

10 

2. Fernbedienungssystem nach Anspruch 1 , wobei der Erwachungsimpuls sich durch den Energieinhalt von 
den anderen Reihen von Impulsen unterscheidet. 

3. Fernbedienungssystem nach Anspruch 1, wobei der Erwacgungsimpuls sich durch die Amplitude von den 
15 anderen Reihen von Impulsen unterscheidet. 

4. Empfanger zum Gebrauch bei einem Fernbedienungssystem nach Anspruch 1 , mit: 

- einer Demodulationsschaltung zum Demodulieren eines empfangenen Tragersignals und zum Er- 
zeugen einer groben Version jeder ubertragenen Nachricht; 

- einer Signalverarbeitungsschaltung, gespeist durch Speiseenergie und gekoppelt mit der Demodu- 
20 lationsschaltung zum Empfangen der groben Versionen van Nachrichten und zum Erzeugen einer 

stilierten Version jeder Nachricht; 

- einer Erwachungsimpulsdetektionsschaltung, die mit der Demodulationsschaltung gekoppelt ist und 
in Antwort auf jeden empfangenen Erwachungsimpuls einen Hilfserwachungsimpuls liefert; 

25 - Schaltmitteln, die mit den nachfolgenden Elementen gekoppelt sind: 

= der Signalverarbeitungsschaltung, die seiektiv derselben Spei- sung zufuhrt; 
= der Erwachungsimpulsdetektionsschaltung zum Empfangen der Hilfeerwachungsimpulse; 
wobei diese Schaltmittel die Speiseenergie der Signalverarbeitungsschaltung zufuhren, nachdem 
ein Hilfserwachungsimpuls empfangen worden ist und diese Zufuhrung beendet, wenn wahrend ei- 
ner vorbestimmten Zeitperiode kein Hilfserwachungsimpuls empfangen worden ist 



Revendications 

1. Systeme de telecommande comprenant une plural ite d'emetteurs et une plural ite de recepteurs pour la 
transmission de messages, dans lequel chaque emetteur comprend : 

- un moyen pour produire des messages, chaque message comprenant une serie d'impulsions et le 
debut de chaque message etant marque par une impulsion de reveil; 

- un circuit de modulation pour moduler les messages sur un signal porteur; 

- chaque recepteur comprend : 

- un circuit de demodulation pour d6moduler le signal porteur recu et pour produire une version gros- 
siere de chaque message transmis; 

- un circuit de traitement de signal alimente par de I'energie d'alimentation electrique et connects au 
circuit de demodulation pour recevoir des versions grossieres des messages et pour produire une 
version stylisee de chaque message; 

au moins un des recepteurs comprenant egalement : 

- un circuit de detection d'impulsions de reveil connecte au circuit de demodulation etfournissant une 
impulsion de reveil auxiliaire en reponse a chaque impulsion de reveil recue; 

- un moyen de commutation connecte : 

= au circuit de traitement de signal pour y appliquer selectivement de I'energie d'alimentation elec- 
trique; 

= au circuit de detection d'impulsions de reveil pour recevoir les impulsions de reveil auxiliaire; 
le moyen de commutation appliquant I'energie d'alimentation electrique au circuit de traitement 
de signal, apres avoir recu une impulsion de reveil auxiliaire, et interrompant I'aiimentation si au- 
cune impulsion de reveil auxiliaire n'a ete recue pendant une periode predeterminee. 

2. Systeme de telecommande suivant la revendication 1, dans lequel ('impulsion de reveil est differenciee 
des autres impulsions de la serie par son contenu 6nergetique. 
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Systems de telecommand e suivant la revendication 1, dans lequel 1'impulsion de reveil est differenciee 
des autres impulsions de la serie par son amplitude. 

Recepteur a utiliser dans un systems de telecommande suivant la revendication 1 comprenant : 

- un circuit de demodulation pour demoduler un signal porteur recu et pour produire une version gros- 
siere de chaque message transmis; 

- un circuit de traitement de signal alimente par de I'energie d'alimentation electrique, connecte au 
circuit de demodulation pour recevoir les versions gross ieres de messages et pour produire une ver- 
sion stylisee de chaque message; 

• un circuit de detection d'impulsions de reveil connecte au circuit de demodulation et fournissant une 
impulsion de reveil auxiliaire en reponse a chaque impulsion de reveil regue; 

- un moyen de commutation connecte: 

= au circuit de traitement de signal pour y appliquer selectivement de I'energie d'alimentation elec- 
trique; 

= au circuit de detection d'impulsions de reveil pour recevoir les impulsions de reveil auxiliaires; 
le moyen de commutation appliquant I'energie d'alimentation electrique au circuit de traitement de 
signal, apres avoir recu une impulsion de reveil auxiliaire, et interrompant ('alimentation si aucune 
impulsion de reveil auxiliaire n'a ete recue pendant une periode predeterminee. 
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